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© Light-polarizing material in the form of sheets or of a web and a method for the manufacture of the 
material. 



© Polarizing material (1 ) in the form of sheets or of 
a web intended primarily for use as a security device 
in special documents or securities such as bank- 
notes, shares* identity cards, passports etc. so as to 
make possible a simple check of the 
authenticity/legitimacy of the respective document or 
security without the use of any external ancillary 
devices. 



The material (1) comprises between outer, 
liquid-tight layers (2 and 3) a laminated intermediate 
layer (4) of a polymer with the capacity of absorbing 
water. The polymer layer (4) Incorporates polarizing 
crystals taken _up by. absorption, to. which as a result 
"of mechanical stretching of the polymer layer has 
©been imparted a preferred direction which largely 
2^ coincides with the direction of stretching. To prevent 
any forcing out or leakage of the water from the 
00 polymer layer (4) and a loss of the polarizing prop- 
JJJertles of the material caused thereby, the two outer 
% ' layers (2 and 3) preferably, are a little wider than the 
O polymer layer (4) laminated In and are connected to 
rs one another by means of a liquid-tight seating Joint 
LU which substantially totally encloses the polymer lay- 
er (4) 
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LIGHT-POLARIZING MATERIAL IN THE FORM OF SHEETS OR OF A WEB AND A METHOD FOR THE 

MANUFACTURE OF THE MATERIAL 



The present invention relates to a light-polariz- 
ing material In the form of sheets or of a web 
comprising polarizing crystals oriented in a pre- 
ferred direction. The invention aJso relates to a 
method for the manufacture of the materia], and the 
utilization of the material in special documents or 
securities such as bank-notes, shares, identity 
cards. passports etc. for checking the 
iegitimacyauthenticity of the respective document 
or security. 

It is known that securities, identity documents, 
special papers etc. can be provided with markings 
of the type which normally is invisible, but which 
can be made visible with the help of external 
ancillary devices. The object of these markings is, 
of course, to render more difficult any improper 
reproduction or forgery of the documents, at the 
same time as such markings serve as means with 
the help of which it is easy to detect whether a 
certain document is authentic or forged. It is 
known, for example, that identity documents and 
other documents can be provided with a marking of 
legitimacy or authenticity with a phosphorizing 
"colour" or material, where the phosphorizing ma- 
terial can be made visible after irradiation by ul- 
traviolet light. In such a manner any kind of . texts 
and markings and also numerical series, names 
etc. can be introduced. It is a disadvantage of this 
checking of a marking of legitimacy that It requires 
special ancillary devices to make the markings 
readable, and It is necessary, therefore to have 
recourse to such a device for a check of legiti- 
macy. It is also, known that certain parts of a 
document can be magnetized and thus be provided 
with a code of legitimacy produced by magnetic 
means. In this case too access to a relatively 
complicated apparatus is required in order to de- 
tect the presence and significance of the magnetic 
markings. A simpler check of legitimacy or au- 
thenticity is made possible, though, if the markings 
are brought about with the help of sheetlike or 
striplike polarizing materials . These polarizing ma- 
terials may be laminated In, for example, between 
outer layers of a material making up the document 
or the security capable of normally being written or 
printed on, e.g. paper, and be freely through holes 
situated oppositely in pairs in the outer layers on 
both sides of the document. The checking of such 
a document is done quite simply in that a cor- 
esponding outer strip or sheet of the polarizing 
material is placed against one side of the docu- 
ment over the area of the holes , whereupon the 
area covered is inspected visually against the light 
background. By turning the outer strip laid on in 



such a way that its axis of polarization forms a right 
angle with the axis of polarization of the covered 
material of the document, the marking of legitimacy 
or authenticity is made visible in the form of a dark 
5 spot within the area of the hole inspected owing to 
extinction of the light. Such a check is easy to 
perform and does not require any complicated, 
expensive ancillary equipment. An even simpler 
check is made possible, however, if the polarizing 
10 material in the document is freely exposed within at 
least two hole areas which are so designed and 
placed in relation to one another that they can be 
made to overlap one another at least partially by 
means of simple folding of the document in such a 
; 5 manner that the respective axes of polarization of 
the strips, made to overlap by folding, intersect one 
another at a right angle. In this case, a separate 
outer polarizing checking strip is not required, but 
is replaced accordingly by the strip already present 
20 in the document 

To facilitate the handling of a document or a 
security of the type described herer the same has 
to be very thin, and in order not to increase unnec- 
essarily the material thickness of the document the 
25 polarizing material strip used has to be made very 
thin over a corresponding length. A method sug- 
gested previously for the manufacture of such a 
thin, polarizing material is based on the extrusion in 
a manner known in itself a mixture of plastics and 
30 admixed polarizing crystals, e.g. herapathite, 
through a narrow sheet die and then stretching the 
extruded film for orientation of the said crystals in a 
preferred direction coinciding with the direction of 
stretching. The method works unsatisfactorily in 
35 practice,however,and It has been found difficult in 
particular to achieve a homogeneous admixture or 
dispersion of the crystals added to the extrusion 
mass, which is necessary so that the finished film 
should have uniform light quality properties. 
40 The present invention provides a suggestion 

for a method for the manufacture of a light-polariz- 
ing material in the form of sheets or of a web of the 
type which has been described above and which 
can be used advantageously in documents or se- 
45 curities which are easy to check but difficult to 
forge. It has been found in accordance with the 
present invention that such a light-polarizing ma- 
terial, either in the form of sheets or of a web. with 
the desired uniform light quality properties can be 
60 readily manufactured by introducing the polarizing 
crystals by means of absorption followed by me- 
chanical stretching of the film for orientation of the 
crystals. This Is made possible in accordance with 
the invention in that as a starting material a sub- 
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stantially dry film of water- absorbing polymer is 
used which is moistened or brought into contact 
with an aqueous solution containing polarizing cry- 
stals which during the absorption of water by the 
film migrate into, and distribute themselves ho- 
mogeneously in, the film, whereafter the film is 
stretched for orientation of the absorbed crystals in 
a preferred direction coinciding with the direction of 
stretching, preferably the longitudinal direction of 
the film. 

The invention will be described in the following 
in more detail with reference to the enclosed draw- 
ings, wherein 

Fig. 1 shows schematically a cut-off part of a 
weblike material in accordance with the invention, 

Fig. 2 and 3 illustrate the method in accor- 
dance with the invention for the manufacture of the 
material, and 

Fig. 4 - 7 are intended to illustrate the princi- 
ple of the use of the material in a security docu- 
ment. 

The weblike polarizing materia) in accordance 
with the invention with the general reference mark- 
ing 1 shown in Figure 1 comprises an upper and a 
lower transparent plastic layer, e.g. poly amide or 
some other suitable thermoplastics, 2 and 3 re- 
spectively .and a layer 4 of water-absorbing poly- 
meric material, e.g. polyvinyl alcohol laminated be- 
tween these layers. The intermediate layer 4 con- 
tains polarizing crystals, e.g. iodine crystals, ab- 
sorbed in the layer, which by means of mechanical 
stretching of the polymer layer 4 have been ori- 
ented in a preferred direction which in the embodi- 
ment shown here coincides with the longitudinal 
direction of the material 1, as indicated by the 
double-headed arrow P. As is evident from Figure 
1 the two outer layers 2 and 3 preferably are wider 
than the intermediate layer 4 and are connected to 
one another by means of water-tight seals enclos- 
ing the intermediate layer 4 along axial edge zones 
5 of the material. 

The two outer layers 2 and 3, which preferably 
have been applied by extrusion, render the material 
liquid-tight and prevent above alt any loss of the 
water in the intermediate layer 4, which is required 
for maintaining the polarizing characteristics of the 
material. To protect the Intermediate layer 4 
against chemical reactions detrimental to the qual- 
ity which may be initiated if the intermediate layer 
4 is exposed to UV- radiation the two outer layers 2 
and 3 preferably include so-called UV-adsorbents, 
e.g. amines, which effectively absorb the reaction- 
Initiating energy from such radiations, and con- 
sequently protect the intermediate sensitive layer 
4. 

The material 1 in accordance with the invention 
can be manufactured by the method as illustrated 



in Fig.2. In accordance with this method the ma- 
terial is manufactured in that a substantially dry 
web 6 of water-absorbing polymer, e.g. polyvinyl 
alcohol, manufactured previously is rolled off a 
5 magazine roll 7 and is led via a deflection roller 8 
down into a tank 9 comprising an aqueous solution 
of polarizing crystals, e.g. iodine. The rollers 10 
and 11 help to facilitate and to ensure that during 
its passage through the tank 9 the whole web is 

10 duly immersed in the aqueous solution. During the 
passage the web 6 absorbs water and accompany- 
ing polarizing crystals which migrate into, and -dis- 
tribute themselves uniformly in, the web material. 
The moistened web 6 containing crystals is con- 

75 ducted from the tank 9 via a deflection roller 12 
between a first pair of cylinders 13 pressed against 
one another and driven slip-free by the passing 
web. and thereafter between a second pair of cyl- 
inders 14 pressed against one another and driven 

20 separately in the direction of movement of the web. 
The cylinders 14 are driven at a speed of rotation 
which is greater than the coresponding speed of 
the web and consequently of the cylinders 13, as a 
result of which the web is thus subjected to a 

25 mechanical stretching in the region between the 
two pairs of cylinders. This means on the one hand 
that the crystals absorbed in the web 4 are ori- 
ented in a preferred direction corresponding to the 
direction of stretching and on the other hand that 

30 the web 6 is somewhat thinned down, which is 
desirable. After this stretching and orientation the 
web is conducted via a deflection roller 15 to and 
between revolving cooling cylinders 16. During the 
passage between the cylinders 16 the web 6. is 

35 laminated between outer films 2 and 3 which are 
extruded from extruders 17 arranged on either side 
of the web and directed towards the nip of the 
cylinders, whereafter the finished polarizing ma- 
terial (which is now designated 1} is wound onto a 

40 magazine roll 18. 

Fig J3 illustrates a further method of manufac- 
turing the material in accordance with the invention. 
The method shown here coresponds in many parts 
to the method described earlier, and for the sake of 

45 clarity, therefore, the same reference markings 
have been used for corresponding components. 
The method in accordance with Fig.3 in principle 
differs from the earlier one only in the manner In 
which the web 6 is brought Into contact with the 

so aqueous solution for the absorption of the polariz- 
ing crystals. In this example the web 6 rolled off 
the magazine roll 7 is conducted between slip-free 
revolving cylinders 19 whereof the one, or lower, 
rotates partially immersed In the aqueous solution 

55 in order to take up a film which follows the circum- 
ferential surface of the cylinder. The web 6 is 
pressed against the said film under light pressure 
by the second, or upper, cylinder 19 during the 
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passage through the nip of the cylinders in order to 
take up the water and the accompanying polarizing 
crystals. Compared with the preceding one this 
method, among other things, has the advantage 
that the dry web 6 does not have to be conducted 6 
over any deflection roller, which in the case of 
particularly brittle or thin material may entail a 
danger of a break in the web or of material cracks 
caused by the kind of external stresses as corn 
stituted by the deflection rollers. ;o 

In accordance with the present invention a po- 
larizing polyvinyl alcohol strip of a final thickness of 
approx. 15 urn is produced in that one side of the 
dry original strip is moistened by an aquous solu- 
tion containing polarizing iodine crystals in a quan- is 
tfty of 5%. calculated on the total weight of the 
solution, during a contact time of approx. 3 sec- 
onds, whereafter the strip so moistened is sub- 
jected to a stretching operation during which the 
strip is stretched axial ly to approximately 5 times 20 
its length. The finished strip contains approx. 2% 
iodine and approx. 38% water, based on the total 
weight of the polyvinyl alcohol strip. 

The percentage figures and process param- 
eters indicated above have proved particularly ad- zs 
vantageous if the original strip used is constituted 
of polyvinyl alcohol, but polarizing material in sheet 
or web form functioning satisfactorily can be ob- 
tained more generallly with material containing be- 
tween 1 and 4% iodine and between 39 and 37% 30 
water. The stretching of the web, which in the 
preferred example amounts to 5 times the length of 
the original web. likewise may vary between 2 and 
8 times the initial length. 

A couple of example will now be described 35 
with reference to Figures 4-7 of the utilization of a 
striplike material in accordance with the invention in 
so-called security documents. 

Fig. 4 and 5 show an example of how a 
striplike polarizing material in accordance with the 40 
present invention may be used in a security docu- 
ment 20, e.g. a bank-note. The document 20, as Is 
evident from Fig.5, is made up of outer layers 21 
and 22 of material capable of normally being writ- 
ten or printed on.e.g. paper, laminated to one an- 45 
other and of strips 23 of me^polarizingTfnaterial-ln 
acordance with the invention laminated in between 
the paper layers. The strips 23 in the present 
example have an axis of polarization which runs 
parallel with the longitudinal edges 24 of the docu- 50 
ment 20 and are adapted.moreover, so that they 
wholly cover, and are freely exposed through, 
holes 25 provided in the paper layer of the docu- 
ment. The holes 25 are arranged so that by simple 
folding together of the document along a folding 55 
line V-V they can be made to overlap one another 
at least partially and, furthermore are placed so, 
that the strip portions made to overlap by fold- 
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ing .exposed through the holes, have axes of po- 
larization which intersect one another at a right 
angle. In the present case this is achieved in that 
the document 20 is folded along a folding line. V-V 
which intersects a line L connecting central points 
of the holes^ 25 at an angle a which should be 
equal to 90*. In a check of the authenticity or 
legitimacy of the document 20 by the said folding 
process a dark (black) spot appears within the area 
of the exposed overlapping strip portions when the 
folded document 20 is inspected visually against 
light background. 

Rg.6 and 7 show a further example of how a 
striplike polarizing material in accordance with the 
invention can be used for checking the authenticity 
or legitimacy of a special document 26. The docu- 
ment 26 in the present example comprises only 
one layer 27 of material capable of normally being 
written or printed on. e.g. paper, and a striplike 
material 28 in accordance with the invention ap- 
plied to one side of the paper layer. The material 
28 is adapted to cover one hole 29 provided in the 
layer 27, and the checking of such a document 26 
here takes place so that a separate external, po- 
larizing strip of the same type as the strip 28 is 
applied to the other side of the document 26 over 
the hole 29 and is turned so that its axis of po- 
larization forms a right angle with the axis of po- 
larization of the strip 28 which, for example, may 
be oriented parallel with the longitudinal edges of 
the document. When the document thereafter is 
inspected visually through the hole 29 against light 
background a dark (black) spot appears as a sign 
of the authenticity and/or legitimacy of the docu- 
ment within the area of the inspected hole, owing 
to total extinction of transmitted light 



Claims 

1. Ught-polarizing material (1) in the form of 
sheets or of a web comprising polarizing crystals 
oriented in a preferred direction, characterized in 
that the crystals are absorbed In a water-bearing 
polymer layer (4) and are oriented by mechanical 
stretchfngoHhislayer. 

2. A material in accordance with claim 1, char- 
acterized In that the polymer layer (4) Is lami- 
nated between outer, transparent layers (2 and 3) 
of extruded thermoplastics. 

3. A material In accordance with claim 2, char- 
acterized In that the outer layers (2 and 3) are 
connected to one another by means of a liquid- 
tight sealing joint (5) which substantially totally en- 
closes the polymer layer (4). 

4. A material in accordance with claim 3, char- 
acterized In that the outer layers (2 and 3) incor- 
porate UV-adsorbents, e.g. amines. 
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5. A material in accordance with anyone of 
claims 1-4, characterized in that the polymer 
layer (4) is based on polyvinyl alcohol, 

6. A material in accordance with claim 5, char* 
acterized In that the crystals are constituted of s 
water-soluble iodine crystals. 

7. A material in accordance with claim 6, char- 
acterized In that the polymer layer (4) contains 
1-4, preferably 2% iodine and 39-37, preferably 
38% water, all the percentage figures being based to 
on total weight of the polymer layer. 

8. A method for the manufacture of light-po- 
larizing material (1) in the form of sheets or of a 
web in accordance with anyone of the preceding 
claims, characterized In that at least one side of 75 
a substantially dry, water-absorbing polymer film 

(6) is moistened by, or is brought into contact with, 
a solution containing polarizing crystals, whereafter 
the fiim is stretched for orientation of the absorbed 
crystals in a preferred direction coinciding with the 20 
direction of stretching. 

9. A method in accordance with claim 8, char- 
acterized in that the streched film is laminated 
between outer extruded layers (2 and 3) of thermo- 
plastics. 25 

10. Utilization of a, light-polarizing materiaJ (1) 
in accordance with anyone of claims 1-8 in securi- 
ties (20. 26) such as bank-notes, shares, identity 
documents etc. for checking the authenticity or 
legitimacy of such a document. 30 
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